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Pregnancy and the risk of autoimmune disease
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Fetal microchimerism is the study of
persisting fetal cells in the mother
years after pregnancy and the purported
implications for her health and longev-
ity. Due to the association between preg-
nancy and autoimmune disease (AID),
and the preponderance of these diseases in
women, laboratory studies have for years
attempted to link microchimeric fetal
cells with the onset of AID after preg-
nancy. This new study gave us the oppor-
tunity to examine for the first time if this
theory could be proven clinically in a large
cohort of women. By examining whether
different types of delivery affected the
onset of AID, we also aimed to indirectly
relate this finding to fetal microchime-
rism. The results did suggest an associa-
tion between pregnancy and the risk of
subsequent maternal AID, with increased
risks noted after caesarean section (CS)
and decreased risks after abortion. This is
the first epidemiological study on the risk
of AID following pregnancy.

Fetal Microchimerism
and Autoimmune Disease

which

more than 70 different disorders, are more

Autoimmune diseases, include
common among women and increase in
incidence after their childbearing years.
Clinicians accept this occurs but the rea-
sons behind it are far from clear. Whether
pregnancy itself or the number and/or
type of pregnancies influences the devel-
opment of autoimmune disease (AID)
also remains controversial.

Trafficking of fetal cells into the mater-
nal circulation begins very early in preg-
nancy and the effects of this cell traffic are
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long lasting.! Fetal cells can also be located
in maternal tissues after pregnancy, and
persist for decades in marrow and other
organs, in a phenomenon referred to as
fetal microchimerism."? While persist-
ing fetal cells were first implicated in the
pathogenesis of AID, subsequent reports
that routinely found microchimeric cells
in healthy tissues queried this theory.?
Nonetheless, the “fetal microchimerism”
hypothesis of autoimmune disease is sup-
ported by similarities of chronic graft-
versus-host-disease to some autoimmune
conditions, their predilection for women
of childbearing-age with an increased
incidence after the reproductive years,
and experimental animal models of AID
showing fetal cells in diseased tissues.””
Factors predisposing to the develop-
ment of fetal microchimerism are much
debated.®” There is more fetal cell traffic
across the placenta in certain complica-
tions of pregnancy such as pregnancy loss
or pre-eclampsia, and it is hypothesised
that there is greater fetal cell traffic with
operative delivery compared to normal
vaginal delivery.®? It is accepted that even
short-term microchimerism can lead to
AID. Further,

be established in greater amounts after

microchimerism should

CS and this might increase the exposure
of these mothers in particular to develop
autoimmune disorders.®

“Pregnancy and the Risk
of Autoimmune Disease”

In this study, we aimed to find out whether
the risk of new onset AID was higher after
delivery by caesarean section compared
to vaginal delivery and we also aimed to
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quantify the risk of AID after abortion.
The study cohort consisted of all women
born in Denmark between January 1,
1962 and December 31, 1992—and it is
thus quite a homogenous group. The main
strength of the paper is the large cohort
used and the fact that the study was popu-
lation based, which avoids the problem of
selection bias.!®

If fetomaternal cell trafficking is to
be implicated in the aetiology of AID
after pregnancy, we expected the highest
increase in AID diagnosis following CS,
due to increased fetomaternal hemor-
rhage, and following abortion, as fetal loss
is the only pregnancy complication sig-
nificantly influencing microchimerism.’
The first year after pregnancy should be
most relevant, being the time closest to
the fetomaternal hemorrhage occurring at
delivery.

In the cohort studied, women who
were pregnant had a higher incidence of
AID than those who had no pregnancy
records and women who had singletons
had slightly higher incidence of AID
than those who had multiple gestation.
We found the risk of AID during preg-
nancy was significantly reduced in rela-
tion to vaginal delivery and significantly
increased in relation to CS. In contrast,
the risk of AID during pregnancy in rela-
tion to abortion was not significantly
changed. Of greater interest, we found the
risk of AID was significantly higher in the
first year affer vaginal delivery and CS but
significantly lower in the first year follow-
ing abortion. The risk of AID in the first
year following CS appeared to be higher
in older women (>35 years) and there was
a non-significant increase in risk of AID in
their second year after CS. However over-
all, the risk of AID was not significantly
changed after the first year apart from a
reduction of the risk between year three
and year ten after vaginal delivery."

Limitations of this Approach
The limitations of this approach are
detailed in the paper and largely relate to

the focus on the first pregnancy as well
as the limited details on each individual

www.landesbioscience.com

autoimmune disease.'® As we included
data on the first pregnancy only, we did
not account for the effect of subsequent
pregnancies on the risk of AID. However,
the effect observed on the risk of AID was
manifest in the first year after pregnancy,
which precludes subsequent pregnancies
being responsible in the vast majority of
women.

It is possible that the increased risk
of AID that we reported in the study is
linked to the increased risk of AID pre-
senting  during  pregnancy—although
in clinical practice, few diseases seem to
develop in this way. Also, women may be
more likely to be tested for some condi-
tions during pregnancy, due to reaching
medical attention—presuming they have
access to antenatal care. Further, women
with symptoms related to AID might
experience a complicated pregnancy and
require delivery by CS, although these
numbers should be small. It is difficult to
conceive a study design that would exclude
these concerns entirely.

Speculation and Future Work

The results of this paper suggest an asso-
ciation between pregnancy and the risk
of subsequent maternal AID." Increased
risks of AID after CS may be explained by
amplified fetal cell traffic at CS delivery,
while decreased risks after abortion may
be due to the transfer of more primitive
fetal stem cells in early pregnancy.®'

The cohort studied consisted of women
born between 1962 and 1992 now aged
from 19 to 49 years—and longer follow up
when available may reveal more informa-
tion about the impact of pregnancy. We
would like to explore the impact of further
pregnancies on the overall risk of autoim-
mune disease and to detail the effect of
parity and gravidity on AID. This might
also clarify the relationship between indi-
vidual AID and pregnancy. We would
also like to investigate further the impact
of miscarriage. In the paper, we report
only the risk of AID after induced abor-
tion. There is some evidence from other
work that fetal cell traffic is increased
after induced compared to spontaneous
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abortion, but that the type of cells persist-
ing are more ‘stem-cell’ like with differ-
ent implications for maternal health and
disease.”®? Finally, children delivered vag-
inally might also have a different preva-
lence of AID compared to those delivered
by CS.

Understanding why autoimmune dis-
ease develops after pregnancy may be of
use when designing future treatments for
these varied disease processes.®” If the
‘missing link’ is fetal cells persisting in the
mother after pregnancy, then while fetal
cell traffic cannot be prevented, it could be
manipulated or influenced. The slightly
higher risk of AID developing after deliv-
ery by CS has relevance for the reported
increase in CS rates worldwide and must
be balanced against any proposed benefits

of fetal microchimerism for long-term

maternal health and longevity.®'

References

1. Bianchi DW, Zickwolf GK, Weil GJ, Sylvester S,
DeMaria MA. Male fetal progenitor cells persist in
maternal blood for as long as 27 years postpartum.
Proc Natl Acad Sci USA 1996; 93:705-8.

2. O’Donoghue K, Chan J, de la Fuente J, Kennea N,
Sandison A, Anderson JR, et al. Microchimerism
in female bone marrow and bone decades after fetal
mesenchymal stem-cell trafficking in pregnancy.
Lancet 2004; 364:179-82.

3. Nelson JL. Pregnancy and microchimerism in auto-
immune disease: protector or insurgent? Arthritis
Rheum 2002; 46:291-7.

4. Lambert N, Nelson JL. Microchimerism in auto-
immune disease: more questions than answers?
Autoimmun Rev 2003; 2:133-9.

5. Adams Waldorf KM, Nelson JL. Autoimmune dis-
case during pregnancy and the microchimerism lega-
cy of pregnancy. Immunol Invest 2008; 37:631-44.

6. Lissauer DM, Piper KP, Moss PA, Kilby MD. Fetal
microchimerism: the cellular and immunological
legacy of pregnancy. Expert Rev Mol Med 2009;
11:33.

7. Borchers AT, Naguwa SM, Keen CL, Gershwin ME.
The implications of autoimmunity and pregnancy.
J Autoimmun 2010; 34:287-99.

8. O’Donoghue K. Implications of fetal stem cell traf-
ficking in pregnancy. Reviews in Gynaecological and
Perinatal Practice 2006; 6:87-98.

9. Khosrotehrani K, Johnson KL, Lau J, Dupuy A, Cha
DH, Bianchi DW. The influence of fetal loss on the
presence of fetal cell microchimerism: a systematic
review. Arthritis Rheum 2003; 48:3237-41.

10. Khashan AS, Kenny LC, Laursen TM, Mahmood
U, Henriksen TB, Mortensen PB, O’Donoghue K.
Pregnancy and the risk of autoimmune disease. PLoS
One 2011; 6:19658.

85



